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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device whose memory capacity 
can easily be increased, or to which a logic function can easily be added and whose 
flexibility on design is high. 

SOLUTION: A second semiconductor chip 5 into which a circuit for extending the 
function of a semiconductor chip 1 is incorporated is loaded on the first semiconductor 
chip 1 fixed on the upper face of a mounted board 13 through an insertion board 9 having 
an inner layer wiring and they are fixed by resins 8a and 8b. The inner electrode pad 6 of 
the second semiconductor chip 5 is connected to an inner electrode pad 12 of the 
insertion board 9 through a bump 1 1. An inner electrode pad 10 of the insertion board 9 is 
connected to the inner electrode pad 4 of the first semiconductor chip 1 through a bump 
7. The outer electrode 3 of the first semiconductor chip 1 is connected to a board wiring 
15 of the mounted board 13 through a wire 16. 
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[ mm ] -t smci^sp * /c » u v ? ^ ^©3efia 

^f$^ y i ©^(c , c commit?- v y 1 ©^£i£ 
rt)gse^4*-r 9 mm u rfHui 8 

¥>§f*^ v y 5 ©i*ig|$i6fi; < 7 F6i Ammm a ©rtgp 

SSffi^ h" 1 2 ilriSL,, ^*>^7 £/i-U-C;/HgS« 
9 ©|WB@^* v F 1 0 tm 1 ©^f*?- » 7' 1 ©1*331$ 

m i ©^f*^ v v i ©^sbus^ f f 3 tm&mz 1 




1 

mim 1 1 an ©=N?f** v 
mam 1 ©**gf**- * g ■<> £#^#^3^3*2 © 

ijtjeam i * ^©^ttftiffinam 2 ©*&{** » 

©¥»»* » y*tmz®2 ©*»»* v ^©raicc^HSSs 

ft5rft*a«£ft«it, 

Knstt-r 4fc«>©Biiia©gi 1 ©waum®^ * f £ ftfis 

aKcssew %tc&><D\WL<Dm 2 (Dftmmm^ v f ftfa 

iiwa^ss^, miaai 1 ©rtauffifls^* ^ FtcatisuT 
Tffl^RjssnfcSR 3 ©rtaumffi^^ » f tffmm 1 ©r*i 
simsfc^ F£**s§®3ft* m^2<b\HWfiM^v f 
uffiit±iicM$n/cf4 ©i^suae^ * f t m 
mm 2 ©wBJSffi'* v f i s tifc*«f*issa a 20 

[d»*JK 2 ] mnzm l ©¥«(*>* * ^ftiBr-S:^ & 

BWaiWreffi'*? Fjs, BJnB»l©+-SOft^^^©±HI 
©jgfflBMcRW-fcti, 

9iraa» 1 ©rtBBWffi^ ^ f«, uir8aHiaBi5*r#<Bi«a» 

1 ©^f^if ? ^©±MtcKW 6 

H9sa^iBiBift». a -y +ft/t- u r mmmmm^ v f 4 

H 0 30 

tcSaTS*KHB«*±n6c«AfcnIMtt7 ^ ;WAft3 
fi?fa?r§IMffi^ ? Ft*, ngfBSfl l (D^imt* v y*<D±M 

©HaastcRwsn, 

HufBIB 1 ©F*g8P«ffi^ ? F», BMajaafiBftHK BWBSJ 

i ©^2g<$^ * ^©jifficctaw' hn. 

MMW 1 ©*iW^ v y"\%, 8uEfri6*«£HuiB*2 © 

> :/£ 4fcCCHSf8aBHPrt{c»A3ti. 
SWBj1*«flS>*v Ftt* 8»B&«BBW&SN»sn, -10 
fldEBBPrtCcif A3 ftfcttMHte J: OfiWB* 1 ©¥2ffl** 

y y'tmMftmmmtmMm 2 commits v ^hjls 
n/c c 4 ^si i-rstff *3« i ccBaa©*w»«jtt. 
ci#^4] fflfia^asmff?^*^ pa, swam©*?** 

* -j :/©Tffi©JHi2BKcHW 6 ft, 

fluiam i ©ftgpuffi^ * Ftt, ityiajgaspftKK fWeass 

fiffie/i*tt«tt. wfiam i ©rtw«ffi^' ^ F*c*tt&or 
±®cc^iS3 ft/tffs 3 ©rtsprnffiM- y f 4«raa» i ©rt 
sb««^ ^ f t t>mm 3 ft , mmm 2 co^mm^ ? f 50 



MlflI-1'- 1 1-2 04 7 1 9 

2 

2 <D\H ftBTBfti^' v Ft /Wgfc'i 3 ft , 

Ofiuaat 1 ©^i^f*^- v . hnn-csf *-4*s 1 1 1> ec, nij 
na/rm?K4 tf/aafli 2 ©^^-^ » :/&iB«-a-*fctf>© 

BHP*«»a 3 ftfcUJ«?,«E4 3 6 icfffix. t 

ffiraa^KAEffifcj:, nfr.ia^SBmffi^'f vicm&Lxmth 
ftfcaKiiiifi«:±infccfflit, iW3aa^ffitiifrna?i-j»vii 

ffi^'n Fi/J«J8tt3ft, 

iiff3agis«JJtRiHuifa?B 1 ©¥^f*^ ^ y<h©[ia^e»WA 

3 ft fcttf BB 6c J: U , S ± 3 ftr C » * c i ft Wtft it^rtfl 

j\m 1 ecaa*R©*»f*KHc 
[^©nMu^rdW] 

[0 0 0 1 ] 

jrf* ysfl*fc«M/wwa«Bi«©iitn - ffiSRftsaw-s 

[0 0 0 2 ] 

[fS*©RM5] 2p«Ef*i6IB©JRffl£e©S"r*'r©rtl±K: 

j: 0 . m-©*»»^ ^ ^rt«ctB»©««* jsa-r* c 

7— jf ffiSffl©^ ■=& V EDS4IHW • SIK8© p ^ ^ ^ 0 
K4*sm— ©^ y^±CcJSt83ft*J:5CC3tcorCi5 0 
Wittf. 7^o3> hn-^-?*a-iftt«K:i£i;fc|n| 

KttSwtft tf 9 A S I C (Application Specific I nte 
qraled C ircuit) fC*Jl*"Ctt. ^P^7AfiM©R 
OM^f-5« f*7?ffi© RAMi ©iffll • gjff ft tf 9 0^-; 

[0003] *»fWBjaa«©ate&6c j: 0 , ra— 

©Mffl±CC ^»© F 5 > ^ X ji ft Jlgjar 5Ci3&^»5 
[0 0 0 4] L#>U C©J: 0 Cc^¥fti6{B©llsaK*s 

S©A^ 3 ©¥^ft^ y ^"ocSttr* —jet/ 

[0005] Wita, y^ytcourn ^m^A^< 
a&«<t, cftft«a-r&*a»*^^ ^©mw^a^ < 

^Eft^*y§fti&5 2(&K&^fcia^Ctt, Cft 
(cm^^fiIKft®t7J^6ISItba3^^ft«^ 
*fc, ^-tf^.-X©^a3*6n^v ^gB©«*BttEI 

»ttS««©* v 7'ftKiST-Sd2^^D, ^-^ffliJfc 
[0006] s/c, a^^^*^-ccot»rtt, #/e©« 

e©tltecc*rtr>-c*>, #^©^ftt^6#flPU/ci^ 



3 

£CC B, lffiffliJ?jCC»il-3T- * y SriQ/jn l'C2f ^ VftffSi T 
»«T**8;±a«*4. Bfr«©#fficc<fcftB. 

as^tseciftrtrJ" s <b i > 5 wis**** 0 / Co 
[ooo7] co)£ o &ii!Uffl*j)?yi-rsfcto, iflttiGM 

[0008] m&cowmc y 9 <D^m 10 

ftKHCcoi »ri3ia*#JB L ft # 6BlTO-f 6- 
[ 0 0 0 9 ] M 1 0 B. CCD J: 6 tj;U-%<Dm$<Dm 1 © 

[ooio] Higccfcur, 4^fff*^ i B. Kccf^ 

*tk ^"C^-rSB^OOrtaJtCt*, 1Mb i ttDgJUCD 

Stf 5 * K3#sHW6ftTl*&. 

$ tir *j D , Htj^L/ ft t ^aSf*^- ? ^ l ©rtSHKIStcc J: 
o^ j &yH»2 tssttsftros. 

[001 1 ] 4^f*^ ^ 7' 1 ©±*CB. 1 M b i t ©^ 
H* WT 5^!/^^5 3&s«*S 3 ftTfc 9 , mm 8 CC 
<i:0, ^^(**?:/©±M&cig*3ftT^<5. 

[ o o i 2 ] ^ y * ^5 ©TIK^ rtBW8ffi>* v 

F 6 * 1 ©rtff««4 fc*t(6UTJ&J«3 

ft. ^>7'7^LtSK$n*ci^o 

[00131110 CC^-r^flcSSH 1 0 0 ©¥MH£r 
H 1 1 fc5r$\ 30 

[0014] IBIHtC^J; ^JKO^ffiHBtt^W-r 
£^®f$^ „ l ©Ha«Kc£«©iW1Bffi^ ? F 3 # 

IMbi t cDSHO^^yH!fS2^ffl3A±tlTC^ 0 C 

©^ * y IaB*^^ft:««^^:iaS5ur*©ffl«©£^H!J 
cctt, *#*©¥M^**rr 4-** y * ^ ^5 
3ft, Sins 8 *c «t o ? -f 1 ©isccBtt 

[ o o 1 5 ] ei i o *? aob i i vc^r^mw&a. i o ^o 
0 cc <tti«, 4^*^ * ^ 1 ±cc^^e y * v 7*5 xmm 

3ft, cco^^ey^-sr :/5rt©^*yiliB#¥^f*^ » 

^lrt©^^y08S2CCjgM3ftS<Dr, ^agft^HO 
^ffiQ£itA3t!-&C<tft< , 1Mb i t^gtW 

*y**8«tr*c£j&*^»4£t»5->< y * h***oft:„ 

[0016] 

fifefeoKtBcctec^r b, ^ * y ? 7*5 ©rtawffi^* ? 

F 6 CD tr v * 1 0DW8S«ffi'* v F 4 CO fc' 

v^ic— »3tffttfft«fte>ft^fc«>. t©j£#s»lt± so 
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4 

©HiUft ift^n^fc. Wtc . M ft * ^ - * <zm3f * ^ v 
^«C}8tt"i"S/c»f)CCfcC % vB^^v FCDb' u; ^<0*ft6 

©HJEtSrf'P 0 fctf> % ^ ■=& y X F **J»^ r±W 

[0017] iS'BWrKCjfi^TftSftfcfe© 

(8 3 ft n » s*?9f*3Sja(c fe t > r , ^ y Smoivjjjn a 
Ki»*»f*Kiasja«Ts c i cess, 

[0018] 

[ Kfffl* »?w-r a fc»<D^a ] t^JWTO^mcc J: 
[0019] Bllfc, *ISW (89*5! 1 ) CC J:ftfcf, 1 

fix, ±K#i<D*i»tt*v:7«, ^a»oiaB6csa«*r 
iBHEiW^ffia-r sfc»t>a>ias!c©a 1 <oft$mw* ? f 4 

3BrtJBHHiH(Cffia , rifc«>© : ia»©»2<Drt«B«ffi^^ ^ 

K*MA, ±ia»^s«&i, ±sa» 1 ©rtsraffi^ - ^ f 
ics+jsr; u r TfficcffM 3 ft/cm 3 ©rtarasisx ^ f <b ± 

nam 1 (DrtBBSflB^" ^ F i 3*®tt3 ft, ±SB* 2 <D\H^ 

mm^ v f *cjEti£ l x ±mcjtm 3 n tern 4 ©i^sprnti 

y F 4 ±8B» 2 ©rtaB«ffi^< v F' i 3 nic^M 
ft«a3WIB«3fti. 

[0 0 2 0 ] ±E^3»tt«ffiB, ±K* 1 ©*WfS* ^ 
^KS^ 3 h tcffiSx. , ±8B?l-«affi-'< ^ f ±tam 

i cr>*^f*^ ^ ^©iffi^jHiaBBecRtf 6ft, ±tan 1 

[0 0 2 1] *fc, ±fB*2»f*^S«, BS**KH!P3W 

jf^ 3 ft , fflimmufttcmtEir & &mnm%±mc 

f». ±i*a^ i (D^mw* v y'(D±m<Dmnimcm^ 6 
±Mmi<D\H$mm^v fw, ±tB^i23P^i^<± 

BB» 1 O^f*^ sr ^'cD±ffi{C^^6ft, ±IH» 1 O* 
» ^tt. JzlB^«S«<b±fB^2<D*«ft^ v ^ 

6 4 ^ic±iE&iPrttct$A3ft, ±&mmm'* * f 

±R&IH£tt&8gK3ft, _hfBBHPrtCCSA3ftfc 
[0 0 2 2 ] Sfc, ±K?F8P««^^^ KB, ±K* 1 © 



C4) 

5 

y^oTfflftcaawen, ±ia^si?Rw, .h;sB;jn<z>rt ■ 

BIKBffi^ v F CCi-ttS L r JLffifC m% 3 tifcJB 3 ©WfiPffi 

v f t±3agj 1 ©rtBBSffi^ * f <fc*<fSftS3 _h 

IBS! 2 CD 1*1 aiJfB tfi > ^* v F CC Jtf j£ 0 r KM« C Jtf r£ 3 

«K3 ft, ±BB3$ 1 » ^«r±WCS^r * 4 4 

tec, ±E/t«-2i«<t±aa»2 ? yzmft? 

*gSfi(-t ±8BW-S5fBffi'*» F(c»*EUr»W6tifc 

k i ifi&m s ±BB«i«3S« i ±iagi i * 

4 CDBB #» 6 *f A 3 ft fc»l ASK J: 0 J* jb 3 ft tc h <D~C h 
[0 0 2 3 ] 

BE«*«*fc*rasatR*^ U r Jfttt S S jSttc * * . 20 

tei> r v ia— ©bkjk: <o#Jias#S: Wit ^coift 
WB«wr*. 

(Dmmmmz^rm-^wiwm r * * . 

[0 02 6] KIHCCTft-rJ: 5iC. *5IJS^JBCC^35pS^ 

2 o -rf * y hiss 2 ^miL/^cm 1 

9 :/r* ^li, C <Z>4UJWt* y y \ CO 

jt*vi i&m? & tctbcom 2 <D¥m* * ^ & a y ^ 30 

[0 02 7 ] ¥zffi** * -7' 1 KB* »;@K2 
gftrteD, *©y*ySfltt, *HJ6j|5fi8cctei^ 1 

Mb i tr*>&„ ^Nfffc^ ? 1 CD_hM* jfe<E>*KB'*>*> 
£ffiiJ<D3tSaittcB, »«M)|*33B««^ v F 4 £ ft 

2«cgsRsnr^s. 

[0028] *3W** si i oigHQjaaaucctt, j+as 

<3ftrte0> co^awsffi^? K3*/M/r^BUooislK 
[0 02 9 ] ftaRSffiA^ F4©±{CB. CtlCCjPflBO 

[0030] ¥Wfc* v y i ©_l«cb. ±ga<30W8iJ*ffi 

a n F 4 te £0^0 7 CcfcfeS or ^j$3 ftfcrtBIWffi 

3&s**AS*in»4. Wlt8a». ^lS9i*i#f 
^ ^ 1 i©SftieSfi««[CDSCC J: 0 £-rsjfc&*«firt-£ so 
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6 

< te&ft:*f)CCtt«B8 a 9 

y i t©iraecjriALa:< rfcw^. frmm<D 

5 Fft/HCi-CCiS. 

[0 0 3 1] /r»3S1K9©rtaBUiffi^^ F 1 0B, BI>T< 

b, ^jj;ig9^±nnccfi»R^n/c fi 2 

CCfeSSKSnrCi*. COrtSB^ffi^'v F 1 2«. *3B 
3hri>5„ 

[0 0 3 2] /r^JStS 9 CD±(CB, A ^ y ^ ^ ^ 5 *SJS 
«3tl. f5JllS8 bCC<t0^«a«9(D±ffiCCta«f3tir 

[0 0 3 3] ^^'^77'5 ©TffiltC B. ffi^Ortg^fS 
S6 3W®J«3*irte 0 . ±0B¥l?f*^- ^ ^ 1 CDrtSPmfl 

4 im&5t v ^i!gpgr'jfj^3nri^ a 

[0 0 3 4] C<afc5tC, **JfeJ|5ffiCC«tntf. 1Mb 

i t co^-tygffl4Wi*«*aS»^^^i o±cc 1Mb 
i t cDy^ry^M^^-r^^^ey ^^^5*js*8o, fa 

Sor>rtBB«ffi*StST & c 4 K J: D , y^tU^^^B© 
-rf y [p]ifS£4^f$ ^ ^ ^ 1 cs^ * y UPS 2 KSH*r s 

CiOTSSfcft, 2Mb i tO^^&y^fit*^** 

BEii*«-r*^«ap«9 saow^'j ^ ^ 4^ 

C<t*«r*So 3 6iC. A^V^yy'5(D\^nm^^ 
Sai«9 ©rtJBK«*^Or*i»f*^ » ^ 1 O-rf* 1; 0 
!S2 4j£«3ftS©r, M^^7 1^^^y7' 
5Wm*6cRttSy-*CCj;0«»3hSfe©rftr>T 

[0035] *ec, ±ito**»«<o*»tt«aB*^6 

[0 0 3 6 ] 0 1 B, *«5BCC*»*»a^»f*iSa<D»2 

zS*8a2 0 4CSP (Chip Scale Package) CC^ 
[0 0 3 7 ] ISliaccTK^ J: 5 fc, ^Sffi 1 3 

k**k:se«»j 1 4 cc <t 0 , 1 <Dmn<Dnm 

r*5*»ft®B2 0*SH»3hri^*. ^SSl 3 

ojaaasficB. ^HiB«-c*as«iB»i 5*^w** 

9 7' 1 8B««^>' F 3 CCStf Or »W 6 ti, ? ^ ^V* 
1 6CCJ:0 C©j^aRKfl5^5» F3 4ffi«3tirt4*o C 
©J:^tc, *HJSjg»K:^^a^39»Sia3 0B, 
WCc^4*«^B2 0 *S5S6S« 1 3±tcM^ur 



C5D 

7 

o^cd-c, ^afltf** ^ V* 1 ■=& y v V'5 i/J^BSCC 
|S4& -5 y - iXD^UUn <h m * y ^ii*?g:Ste ffi 

£ air a *^f*«i7i*««tt sti*. 

[0 0 3 8 ] * fc. =1**91** y * ? ^5 *i 

it, ta»©asi<D^ * y * v yzttfcz -i±5c £cc <t 

[0 0 3 9 ]^, *»WCC^^S¥iS<*aSH©5S3 © 
SeStoBffiCcoi^BI 5 te ±#12 6 *#JH b tj:ffi htm 

(c^T^f^S5 0B. 010 fCrn^SSf** ? y 1 
CD«&£TCP (Tape Carrier Package) 3li^bfc£> 

[0 04 1] HHfc^-r J: 9(c, # y ^ ^ K^ottlBBr 20 

JK/S3tlfcnJ»tt? -f 9<DtpA&Cf-VS^X^-;V 
2 2#RW-6ti, C^-f^*-;l/2 2l*KC4^gf** 
?:7lrtiMtA3tin>a. nJBItt? ^;UA3 9cr>±HK: 

b. v i° 1 ©i^suaffi^^ > F 3 K:*t]tEbr&M 

y- F 1 S&j&l&Sti* to^immt. fV^X)]--^ 
2 2©fflS2 1 ^ix.tf^VX^^2 2rt(Cgai 

n>s B 

[0 04 2] &m 'J — F 1 8 05fe*S©TffifCt±, ><>^ 

i7^en, c©/o^i7%/MT4Ui';-Fi 
8 a^asf** „ ^ 1 aymmm^ y f 3 1 mmz ti4 t 30 

[0 04 3] **-;l,2 2CC«, Jh^6£tlhfij 

2 2 |*RC^ffi L/c^lS U — K 1 8 OM^SR^ 
f*cc3K6lb. 7**>HoT*l±3ti* ctucj: 

DSBK^<DR^IWJh3nri>*o ft**. 

> y 7 £ <b fc Cc lUBBit± 3 tin > S . 
[0 044] HI 6 liCm^m^mUA 0 #RiJJK:a> 

[0 04 5] H5iO*tl:bCC*JlirW63&»aJ:5fC, H 

* y * * :/ 5 3 tit: 4 . mmii? y 7° i ortSK 
mm^ v f 4 © t: ^ ^bbh ty^ey^v^s <Di*jgi^s 

A* F6 i©b:?*|fflHJtt. fflEKW&oTtetk *ti 

■eti^>^'7, 1 1 %^bT/i«ffiS9<z)rtaB«s^^ 

F10, 1 2 iSSKStlSCiCCit), ^*y*^:7*5 
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br-F-#f** ^ ^ i o-^-t yiDl»»2cci8feis3tirc^, 

[0 0 4 6] i6iC, fA'^;l-^b2 2<D±jjfrP>& 
JtttHHL 9A«tf.A3ti. :/ri5UK9, ft;0^7, 1 

7. i 1 4 ra o r , ^i^Afff* ^ v y i o±nn^ 6 f vs ^ x 

*-JU2 2 rtCD&IS y - F 1 8 Ojt-JaBB^toJ:^^^ «J 
^ ^ ^ 5 ©IMDHTfilHcMS L , *®HvS;K4 0 

[0047] :^mmrmcxMx. mz&jmBimcte 
[0 04 8] yac, *^«cfr3&*s*7af*isia<Dgj4 © 

[0 049JH2I*, ^^^3^^**«fM8Sa9 

[0 0 5 0 ] *35iS0/att % *»M{c^4^fl(*4Sffl 
^fc (Flip Chip) R«ftfflt»rcspra^5K 
bfc fc©r * 0 , *©WtStJ:, ^iSf** ^ ^ 1 cDTEItc 
^»*S9*/rbr-rf*y^y^5&H«3-ii, *2»f* 

^- ^ ^ 1 *Tffl3^63EJWS^KSfi2 4 fc*883tifc 
BBP 2 3 cd*cc^ y ^ ^ 7*b tecfctf/riSSJBg 

^ ^ ^ 1 OWaB*ffi^N - v F 3 CcSfttEbrSflS^' 7F2 5 

w^3ti, i 7 ^^br^pme^* f 3 tm 
as tin* a, 

[oosi] 3jcSB»jg«K: ±ti«. co<t 5 ttfltiar* 

[0 0 5 2 ] tt*5, *^SS»ffl«C*5l*r«. K±««|g 1 

9 fismmw -+v7*\ Cora i mmmm 2 4 ©±is t ©ra 

3^6ffiAStl*fc», ^ii24i¥#f^77'li 

ih»JB3&sy * y ^ v 7' 5 CCM4 * X'ftm b &l4*5*ti*i 
$>%>tc#>, ^*y^n^5 4^»»S9iB-7af)«J||8 

br@^3tirt>4 D 

[0 05 3 ] ^CCC, ^^ey 7'5^7>ff^>7^ > 

5 ft b W 7 C^lSlfc© i b r g»K T 4 o 
[0 0 5 4 ] H9tt, *»W«:«S*a»#*aoSr5© 

[0 0 5 5 ] H6i©»tbK:*5t^9863^&J:5«:, El 

g tc^-r^awtSK 8 o a, rtauKffi-'^ * f e ^m/c 
3 5 cc «t v) 9 ©rt»«ffi/>' v ki 2 icmmotc 

b(D~CfoZ> D ^^ey^^^Stt, 9^i-3 5i<b^CC, 
^Sffi 9 (D±ffiiCffJ^3 hfc WH 3 7 J: 0 . *f± 3 



(6) 

9 

[0 0 5 6] C<D£ 0 5C, "4^i!f»JB©*«f*Kia8 0 

©warcaffi'** Ke*s/hSM«9CDrtfflv-m«^'y f i 2 
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